ZT3, isolated from a murine muscle cell cDNA library by a low-stringency hybridization, encodes a zinc finger domain containing factor with a transcript of 5.0 kb. A 3' 2.5 kb partial nucleotide sequence contains an ORF of 1.5 kb where 17 canonical CzHz zinc finger domains organized in tandem were identified. It maps on mouse chromosome 11, close to two mutations which affect skeletal formation. ZT3 expression depends upon differentiation of myogenic cells in culture, since it is upregulated with myogenin and inhibited in scr-transfected C2C12 cells. ZT3 is not expressed in NIH3T3 or C3HlOT112 fibroblasts, but is induced when fibroblasts are myogenitally converted by transfection with the muscle regulatory genes (MRFs). Its expression is also upregulated in the rhabdomyosarcoma cell line RD induced to myogenic differentiation by TPA treatment. In postimplantation embryos, ZT3 is diffusely expressed but higher expression is detectable in the neural tube and encephalic vesicles, in the somites and, at a high level, in the limb buds as they form. During further development ZT3 is expressed in many tissues of neuroectodermal and mesodermal origin, but its expression decreases during fetal development and in the adult it is restricted to skeletal and cardiac muscle and to spleen. This pattern of expression suggests a possible role played by ZT3 in differentiating skeletal muscle, Its expression in other tissues is compatible with the suggestion that members of this class of DNA-binding factors play different roles during post-implantation development and in the adult life.
Introduction
Regulation of gene expression is controlled by a complex array of regulatory, DNA-binding factors, many of which contain highly conserved protein motifs (Mitchell and Tijan, 1989; Harrison, 1991) . Among these, the zinc finger domain is present in a variety of DNA-binding proteins, and its amino acid sequence is very highly conserved in different species, suggesting its possible role in controlling gene expression (Dura and Ingham, 1988; Scholer et al., 1989; Kessel and Gruss, 1990; Ashworth and Denny, 1991; El Baradi and Pieler, 1991) . After the identification of the first member of this family, TFIIIA, which controls transcription of the 5S RNA gene in
The cDNA sequence has heen deposited in the EMBL Data Base (accession no. 267747). * Corresponding author. Tel.: +39 6 49766587/6573; fax: +39 6 4462854. Xenupus (Brown et al., 1985; Miller et al., 1985) two other genes belonging to the same class, kruppel and hunchbach, were identified in Drosophila and were found to affect segmentation (Schroder et al., 1988) . The search for multiple C2Hz zinc finger proteins in mammals revealed that the mammalian genome contains a large number of zinc finger coding genes (Chowdhury et al., 1987; Chavrier et al., 1988; Bellefroid et al., 1989) . Specific gene regulatory activity has been described for some of them, such as for 6EFl and aA-CRYBPl, implicated in the control of lens-specific gene expression (Piatigorsky, 1992; Sekido et al., 1994) . However the majority of these factors, in mammals, are widespread, and the data available so far suggest that many of them may play multiple roles at specific times in different tissues, and that they may control housekeeping as well as developing genes (Hui et al., 1994) . One of the most well studied members of this family in mammals is the Krox20 gene, which regulates HoxB2 expression during hindbrain segmentation, and its disruption, in Krox20-'-mice, results in al-
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teration of rhombomeres 3 and 5 in the developing hindbrain (Schneider-Maunoury et al., 1993; Sham et al., 1993) . However, the analysis of Krox20-'-mice has revealed that this gene is involved in the terminal differentiation of Schwann cells (Topilko et al., 1994) and of hypertrophic condrocytes as well (G. Levi, personal communication) . It is likely that some of these factors (such as Egr-1 and YY 1) may be involved in the regulation of either proliferation or differentiation in different cell types, and may activate and simultaneously repress different genes (Gashler et al., 1993; Lee et al., 1994) . They may act as oncogenes but may also activate terminal differentiation (Cao et al., 1990; Nguyen et al., 1993; Lee et al., 1994; Maass et al., 1994) .
To date, few members of this family have been isolated in skeletal muscle. The mfg3 (ZFP60) zinc finger coding gene has been reported to be expressed in murine muscle, as well as in brain, and upregulated during mouse muscle cell differentiation in culture (Passananti et al., 1989) . Egr-1 is also expressed in muscle and may be involved in myoblast proliferation (Maass et al., 1994) . The YYl zinc finger factor can simultaneously activate and inhibit the c-myc and a-actin genes in primary myoblast cultures (Lee et al., 1994) .
It is now clear that the regulation of muscle cell differentiation is controlled by a family of helix-loop-helix transcription factors (muscle regulatory factors, MRFs), characterized by the ability to convert, upon transfection, non-myogenic cells to the muscle phenotype (Weintraub et al., 1991; Olson, 1992; Lassar and Munsterberg, 1994) . It is also clear that the activity of the MRFs depends upon their interaction with other DNA-binding factors, some of which have been identified while many others remain unknown (Olson, 1992) . We therefore searched for zinc finger coding genes involved in myogenesis and report here the identification of a new zinc finger coding gene, named ZT3, whose expression is strictly correlated with myogenic cell differentiation in culture. During embryonic development its expression is first detectable in the neural tube, in the somites and in the limb buds; as development proceeds its expression is diffused to many neuroectodermally and mesodermally derived tissues, but in the adult it is restricted to skeletal and cardiac muscle and to spleen. While this pattern of expression strongly suggests a role for ZT3 during the differentiation and morphogenesis of skeletal muscle, its expression in other tissues may be related to different functions played at different times in different tissues, as frequently observed with this class of transcription factors.
Results
in mouse myogenic cells, an oligo(dT) primed cDNA library was made from poly(A)+RNA isolated from the DyB muscle cell line in culture (Senni et al., 1986) . The library was screened, under low stringency conditions, with the different zinc finger containing cDNA probes mfgl and mfg3 (ZFP60) (Passananti et al., 1989) . Many positive clones were identified with both probes, and, after a partial screening by sequence and expression, we chose one of them, named ZT3, for further characterization, on the basis of novelty and tissue distribution. ZT3 is a 2547 bp cDNA clone which hybridizes as a single band with a 5.0 kb mRNA transcript. Fig. 1 shows the complete nucleotide sequence of the ZT3 cDNA clone and the conversion to the predicted amino acid sequence. ZT3 contains 976 nt of 3' untranslated region (UTR), where putative polyadenylation signals are evident (Fig. 1 ). There is a unique ORF which extends through 1571 nt. The predicted amino acid sequence in the coding region is shown in Fig. 1 : it comprises 17 canonical C2H, zinc finger domains, organized in tandem, and a non-finger region of 62 aa, which represents the carboxyl terminus of the protein. Each of the zinc finger motifs (besides finger 16, which lacks one residue between the two cysteines) is exactly 28 aa in length, including the linker sequence ( Fig. 2A) . The cysteine, phenylalanine, leucine and histidine amino acid residues are located at their characteristic position in each finger. Other amino acid residues are highly conserved in each finger, and the putative consensus is indicated ( Fig. 2A) . Moreover, two different stretches of 14 aa each are very highly conserved in some of the domains (fingers 3, 6, 10, 14 and 4, 7, 11, 15 respectively) (Fig. 2B ), suggesting that they may be the result of duplication. The relative positions of specific amino acids in each of the zinc finger domains (e.g. an aromatic amino acid in the fourth position of the finger) matches the position present in all and only the zinc finger domains which have been shown to bind DNA (Rosenfeld and Margalit, 1993) . We do not know whether other zinc finger motifs, as well as additional conserved domains involved in the interaction with other proteins, may be present in the amino terminus of the protein, which we have not isolated yet. The nucleotide as well as the predicted amino acid sequences have been compared with the GenBank. These comparisons revealed that the sequence of ZT3 shares identity with the sequence of MLZ-1, isolated from a newborn mouse lens cDNA library (J.P. Brady, unpublished).
As expected in the zinc finger containing region we found high homology with other zinc finger containing proteins present in human or mouse. By the sequence data obtained so far we can conclude that ZT3/MLZ-1 encodes for a novel C2Hz murine multifinger protein. spretus) x C57BL/6J, designed HSB, was used (Manenti alleles, allowing us to determine the strand distributionet al., 1994). The SSCP analysis of ZT3 locus on the PCR pattern of the ZT3 locus in the HSB population (not amplified parental DNAs, produced a specific electrophoshown) (Manenti et al., 1994) . The segregation of this M. retie pattern characterized by the presence of two bands.
spretus polymorphism showed the expected 1: 1 ratio. The The lower band was common to all three strains used in linkage analysis assigned the ZT3 locus (named Zfp89 our cross, the upper one distinguished the M. spretus (S) according to the current nomenclature) to Chromosome from C3H/He (H) and C57BL/6J (B) derived alleles. In-11. The linkage map obtained for Chromosome 11 todeed, the S band ran slower than those of the H and B gether with recombination fractions (expressed as genetic Fig. 2. (A) Alignment of the 17 zinc finger motifs of the C2H2 type, found in the deduced amino acid sequence of the ZT3 clone. The canonical C, F, L and H residues are included in the boxes, and appear at the specified position in each finger; residues indicated in bold letter am those which are. included in the ZT3 consensus sequence. In the ZT3 consensus sequence capital letters indicate residues which appear in at least 12 fingers (75%) while small letters indicate those which appear in at least 9 fingers (50%). Residues which appear in less than 9 fingers are not included in the consensus and are indicated as (J. (B) Alignment of the two type of finger repeats, found in the ZT3 clone, where two different stretches of 14 aa are highly conserved. Bold and small letters are as in (A). Note in (A) that fingers * always follows fingers 5. distances in centihlorgans, CM) between pairs of adjacent markers, are shown in Fig. 3 . The ZT3 locus maps about 3 CM, proximal to Csfgm (colony-stimulating factor, granulocyte/macrophage), in a region homologous to the human 5q2-q3 (Mouse Genome Database, MGD, 1994) . In the same region map two murine mutations: ames dwarf (df) and vestigial tail (vt) which affect axial structures formation.
ZT3 expression is correlated with myogenic differentiation in culture
We first analyzed the expression pattern of ZT3 mRNA in muscle and non-muscle cells by Northern blot.
Total RNA was prepared from two different muscle cell lines, the DyB and the C2C12 cells, cultured in growing (GM) and differentiating (DM) conditions (as described in Section 4). In both cell lines ZT3 mRNA was undetectable in growing cells and was induced with terminal differentiation, after 3 days in DM (Fig. 4A) . In srctransfected C2C12, where myogenic differentiation is abolished even under differentiation promoting conditions, ZT3 was not expressed (Fig. 4A) . We also analyzed ZT3 expression in the human rhabdomyosarcoma cell line RD induced to differentiate by phorbol esters treatment (Aguanno et al., 1990; Bouche et al., 1993; BouchC et al., 1995) . ZT3 was not expressed in growing RD cells but it was induced when the cells differentiated following TFA treatment (Fig. 4A) . Furthermore ZT3 was not expressed in non-muscle cell lines, such as NIH 3T3 or C3HlOT1/2 (not shown) murine fibroblasts, either in high (GM) or in low (DM) serum-containing medium (Fig. 4A) . However, ZT3 expression was induced in MRF4-stably transfected fibroblasts (Fig. 4A) , which are converted to the muscle phenotype (Miner and Wold, 1990) . To analyze the kinetics of ZT3 induction, C2C12 cells were grown in growing medium (GM), then the medium was replaced with differentiation medium (DM) (time 0) and total RNA was prepared from cells at different time in culture. As shown in Fig. 4B , ZT3 expression was induced as early as after 1 day in DM, together with the induction of the myogenin transcript, which is one of the earliest marker of muscle terminal differentiation (Fig. 4B) . Taken together these data indicate a stringent correlation of ZT3 expression and the induction of muscle differentiation in culture.
ZT3 is differentially expressed in embryonic and in adult tissues
ZT3 expression in vivo was analyzed by Northern blot and in situ hybridization.
In situ hybridization analysis of whole mount mouse embryos revealed that ZT3 expression is abundant in the axial structures (neural tube and somites) and in the encephalic vesicles at 8.5 dpc (not shown). By 9.5 dpc (24 somites) its expression, although detectable at low level in many areas, is maintained stronger in the peripheral resignal throughout the entire somites at this level of the gion of the brain, and, in the somites, with a caudo-cranial embryo and in the dorsal region of the neural tube. At gradient, being higher in the segmental plate and caudal 11 dpc the expression of ZT3 is still evident in the dorsal (immature) somites, and absent in the cephalic ones. It is region of the somites (Fig. 5C,D) and in the distal region also expressed in the brachial arches (Fig. 5A) . The signal of both fore and hind limb buds (Fig. 5C) . We have not shown in the heart and in the otic vesicle is likely nonseen any specific signal in the lens at any stages we have specific since a similar staining was evident when a sense examined (no newborn mice were analyzed). probe was used (not shown). Interestingly ZT3 expression Expression of ZT3 during further development was is very abundant in the forelimb buds, except than in the analyzed by Northern blot and in situ hybridization of most proximal region (Fig. 5B) ; the same figure shows a paraffin sections. 
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ventricle (Fig. 7D) , while no signal is detectable any more in the cortex (not shown). In adult brain no hybridization is detectable through the entire tissue: Fig. 7F shows a region in the anterior cortex. In agreement with the Northern blot analysis, ZT3 expression, as revealed by in situ hybridization, is restricted to the skeletal and cardiac muscle and to the spleen (not shown).
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Discussion
ZT3 GAPDH
We have isolated a cDNA clone encoding for a new murine multifinger factor of the C2H2 type, from a myogenie cell cDNA library, which is strongly induced during muscle cell differentiation and is not expressed in several non-muscle cells. ZT3 cDNA likely encodes for a DNAbinding protein, since the deduced amino acid sequence of its zinc finger domains shows conserved properties with the zinc finger domains which are capable of binding DNA (Rosenfeld and Margalit, 1993) .
The ZT3 genetic locus (named Zfp89) maps to Chromosome 11, close proximal to the Csfgm gene, in a region homologous the human 5q2-q3. Two murine mutations are located in the chromosomal region where ZT3 maps: ames dwarf (df) and vestigial tail (vt) (MGD, 1994) . The former is a recessive mutation characterized by severe dwarfism and infertility; this phenotype results from failure in the differentiation of the cells which produce growth hormone, prolactin and thyroid stimulating hormone. The latter is a recessive mutation characterized in the homozygote by the presence of a very short tail, varying from complete absence to about half normal length.
Pig. 6. Northern blot analysis of ZT3 expression in embryonic (A) and adult (B) tissues. (A) 9 (dpc) and 11 (dpc) total embryos. 13 (dpc) and 17 (dpc) selected tissues: Lb, limbs; H, heart; B, brain; Lv, liver. (B) Adult tissues: M, skeletal muscle; H, heart; B, brain; L, liver; T, testis; K, kidney; S, spleen; G, gut. 20~ of total RNA were loaded in each lane and the blots hybridized with s 2P-labeled ZT3 and GAPDH cDNA probes as indicated.
Total RNA was prepared from different tissues of 13 dpc and 17 dpc mouse embryos and from adult mice. As shown in Fig. 6A ZT3 is expressed in many tissues of neuroectodermal and mesodermal origin, at both stages of development.
However the intensity of the signals is higher in all tissues at 13 dpc than at 17 dpc. By contrast ZT3 expression is restricted to a few adult tissues: skeletal and cardiac muscle and spleen (Fig. 6B) . A lower signal is also detectable in the kidney, due to a low ZT3 expression in the cortical region, as demonstrated by in situ hybridization analysis (not shown).
In situ hybridization analysis of sections of 13 dpc embryos showed that a strong signal for ZT3 is detectable in the limb (Fig. 7A) . The signal in the fetal limb (17 dpc) is restricted to muscle cells and skin (no cartilage tissue is positive) (Fig. 7C) . ZT3 expression remains unchanged during development through the adult life (Fig. 7A, C and E). In adult skeletal (Fig. 7E) and cardiac (not shown) muscle the expression of ZT3 is restricted to the muscle cells. By contrast ZT3 expression in the brain gradually decreases to disappear in the adult (Fig. '?B, D and F) . In situ hybridization of brain sections of 13 dpc embryos shows a very strong hybridization in the corpus striatum medialis, in the roof of neopallian cortex and in the choroid plexus extending into lateral ventricle (Fig. 7B) . Other regions of the brain are positive but at lower level (not shown). A strong level of expression is also maintained in 17 dpc embryos around the posterior horn of the lateral ZT3 is one of the few members of the C2H2 family found in the muscle system, whose expression is correlated with the differentiation process. Furthermore its induction follows kinetics compatible with a regulatory function, since it is upregulated at the same time as the myogenic factor myogenin. ZT3 is not expressed in proliferating RD cells; these cells undergo a very limited and abortive myogenic differentiation, in long-term cultures, although they express correctly the MRFs myt3 (the human analogue of MyoD) and myf4 (the human analogue of myogenin) (Bouche et al., 1993) ; the enhanced upregulation of ZT3 expression in RD cells induced to differentiate upon TPA treatment, suggests that its expression is correlated with the onset of myogenic differentiation. This hypothesis is also reinforced by the observation that ZT3 is induced in MRW-transfected fibroblasts.
All the above evidence, though descriptive in nature, suggest an involvement of ZT3 in the regulation of myogenie differentiation.
The continuous identification of transcription factors expressed in myogenic cells, such as MLP, which belongs to the LIM family and is essential for muscle differentiation (Arber et al., 1995) , or Zhf-4 (Kostich and Sanes, 1995), strongly suggest the existence of a complex myogenic regulatory circuit, centered on the MRFs but also including many other factors. ZT3 may well be part of this circuit.
ZT3 expression in vivo is intriguing. Starting from 8.5 dpc ZT3 is predominantly expressed in the axial structures (neural tube and somites). At 9.5 dpc its expression is higher in the peripheral region of the brain, in the dorsal region of the neural tube, in the segmental plate and in the somites. A similar pattern of expression has been described for other regulatory factors, containing conserved domains, such as Liml or 0tx2, whose knock out affects the development of the head (Shawlot and Behringer, 1995; Acampora et al., 1995) . ZT3, however, is also highly expressed through the entire developing fore-limb buds at this stage of development, being higher in the distal (proliferative) region.
At later stages ZT3 becomes expressed in many tissues of neuroectodermal and mesodermal origin, suggesting different roles during late embryogenesis.
For example, its diffuse expression in developing tissues suggests a possible role in cell proliferation. In developing brain its expression is restricted to regions with actively proliferating cells, i.e. the basal region of the telencephalon. In agreement with this hypothesis, its expression is turned off at the onset of terminal differentiation, and cells in the adult brain do not express ZT3. Even in the limb buds its expression seems to be correlated with proliferation of the cells, since it is diffuse throughout this region, with a pattern reminiscent of MSX-1 expression, which has been shown to be mutually exclusive with MyoD expression (Song et al., 1992) . Surprisingly, during further development, ZT3 expression is progressively restricted to a few tissues. In 17 dpc embryos its expression is high in the skeletal muscle fibers, which are mitotically arrested and terminally differentiated, and remains unaltered in the adult tissue, in keeping with its expression in cultured differentiated myogenic cells. This pattern of expression suggests a role for ZT3 in the differentiation and morphogenesis of skeletal muscle. To reconcile these apparently contradictory patterns of expression (i.e. in some prolif-erating and in some differentiating tissues), we suggest that ZT3 may play different and specific roles in embryonic development and in the adult; it may be functionally related to cell proliferation in most embryonic tissues of ectodermal and mesodermal origin, but, after organogenesis is completed, it may rather cooperate in the maintenance of the differentiated state in a few specific mesoderm-derived tissues. Its co-expression with myogenin suggests an involvement in the regulation of the terminal phase of muscle differentiation.
However we still do not know whether the expression of the corresponding protein matches the mRNA expression pattern or whether a post-transcriptional control may occur as described for the Egr-1 factor in myogenic cells (Maass et al., 1994) .
More complete understanding of the possible role of ZT3 in development and in muscle differentiation awaits functional studies.
Materials and methods
Cell cultures
DyB cell line were isolated as described (Senni et al., 1986) , and represented the normal counterpart for the dystrophic cell line (unpublished).
The cells were grown in Dulbecco's Eagle's modified medium (DMEM) containing 20% horse serum (HS) and 5% embryo extract (EE), as described (Senni et al., 1986) . To induce differentiation the medium was replaced with DMEM containing 5% HS, 1% EE, and the cells harvested after 48-72 h. C2C12, NIH3T3 and MRF4-transfected NIH3T3 were obtained from S. Russo. src-transfected C2C12 were obtained from S. Alema. All these cell lines were grown in DMEM supplemented with 10% fetal calf serum (FCS); to induce differentiation the medium was replaced by DMEM containing 2% HS. RD cell line was obtained from the ATCC. The cells were grown in DMEM containing 10% FCS; to induce myogenic differentiation TPA (100 nM) was added to the medium and the cells cultured for 6 days (Aguanno et al., 1990; Boucht et al., 1993) .
cDNA probes
A 507 bp fragment of the mfgl and a 544 bp of the mfg3 (ZFP60) cDNAs, both containing the zinc finger domains, were obtained from C. Passananti (Passananti et al., 1989) . The myogenin cDNA was a 1.5 kb EcoRI fragment from pEMSV (Wright et al., 1989 ), a 0.5 kb Hpa/BamHI fragment of myosin light chain 1 fast (MLCir) from pSP64 (Daubas et al., 1988) , and a GAPDH cDNA probe from ATCC.
Plasmids were amplified and purified by Qiagen Kit (Qiagen) and cDNA fragments were gel purified by phenolxhloroform extraction and ethanol precipitation. Probes were labeled by the random priming labeling procedure (BRL), including either [32P]dCTP or digoxygenin-dUTP (DIG, Boehringer).
cDNA library construction and screening
Poly(A)+ RNA (7pg) were reverse transcribed by using an oligo(dT), containing an XhoI site in its 5' end, as a primer for a M-Mlv RTase (RNase H-from Promega). The cDNA was then directionally cloned into a LZAP vector, using the lZAP cDNA synthesis kit and the GigapackTM II Gold Packaging Extract (both from Stratagene). The mfgl and mfg3 (ZFP60) cDNA were 32P labeled by random priming and used as probes. pfu (3 x 105) were plated on E. co/i XLlBlue strain and plaques were lifted on nylon filters (Hybond N, Amersham). Hybridization and washing were carried out at low stringency conditions (6x SSC, 1% SDS, 5 X Denhardt's and 0.1 mg/ml heterologous DNA at 5O"C, washing to 2 X SSC, 0.1% SDS at 50°C). Clones positive for both probes were plaque purified and converted in plasmids by in vivo excision in E. coli XLlBlue cells infected with the R408 helper phage.
Sequence analysis
Plasmid DNA used for sequencing was purified by Qiagen Kit (Qiagen). Nucleotide sequencing of doublestrand plasmids was performed with Sequenase version 2.0 kit (USB). Sequence analysis was done using the PCgene program.
Chromosome mapping
Details on the interspecific testcross population of 106 male (C3H/He x M. spretus) X C57BL/6J, designed HSB, have already been reported (Manenti et al., 1994) . A total of 266 genetic markers was mapped in the HSB population. These loci were identified using restriction fragment length polymorphism (RFLPs), multilocus and minisatellite probes that detect multiple bands, and by PCR based analysis of simple sequence length polymorphism (SSLP) loci (Dietrich et al., 1992) , as described (Manenti et al., 1994) . A genetic linkage map was constructed by multipoint analysis of the data, using the MAPMAKERiEXP program Lander et al., 1987) . Genetic distances were computed using Haldane's mapping function. Linkage between markers was considered significant if the LOD score was >3.
ZT3 locus was mapped by SSCP analysis of a 353 bp fragment of the 3' UTR region of the ZT3 gene. The fragment was obtained by PCR amplification of 75 ng of mouse genomic DNA in 12.5~1 of a mixture containing: 1 X PCR buffer, 1.5 mM MgClz, 80pM of each dNTP, 0.5 U of Taq Polymerase (Perkin Elmer/Roche, NY), 0.5 PCi [a-32P]dCTP (3000 Ci/mmol) and 2 pmol of specific primers (5'-ATCGAATTCGAAGGTGACGA'ITCA CAT-3'; S-ACTAAGCTTI'GCCATAACTATITG CCC-3'). Samples were subjected to 25 PCR cycles consisting of denaturation at 93°C for 20 s, primer annealing at 59°C for 20 s and chain elongation at 72°C for 30 s in a 9600 Perkin Elmer/Roche Thermal Cycler. Then, 1.5 ~1 of PCR reaction was diluted in 100~1 of denaturing solution (95% formamide, 10 mM NaOH, 4 mM EDTA, 0.01% bromophenol blue, 0.01% xylene cyanol) and heated at 95" for 5 min. Samples were immediately frozen in liquid nitrogen, thawed in wet ice and loaded onto 0.5X MDE gel (Hydrolink, AT Biochem) containing 6% glycerol, 0.6~ TBE (TBE is 89 mM Tris-base, 89 mM boric acid, 2 mM EDTA). Gel was run at 15 W for 18 h in a 40 x 50 cm Sequences Gel Apparatus, dried and exposed for autoradiography.
1 &ml digoxigenin-labeled riboprobe (DIG RNA Labeling Kit, Boehringer), corresponding to the antisense ZT3 3' UTR (nt 2187-25 15). Washing was carried out as follows: 2 x 30 min in sol 1 (50% formamide, 5X SSC, 1% SDS at 70°C); 10 min in sol l/sol 2 (0.5 M NaCl, 10 mM Tris-HCl, pH 4.5, 0.1% Tween 20) 1:l; 3 x 5 min in sol 2; 2 X 30 min in sol 2 containing lOO~g/ml RNase at 37°C; after a rapid washing at room temperature in sol 1 followed by sol 3 (50% formamide, 2X SSC, pH 4.5), the samples were incubated 2 X 30 min in sol 3 at 65°C. Detection was performed by using a polyclonal sheep antidigoxigenin Fab-fragment, conjugated with alkaline phosphatase (DIG Nucleic Acid Detection Kit, Beehringer).
